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[57] ABSTRACT 
An improved metering dispenser system for delivering 
a ?xed or variable measured quantity of a high viscosity 
material such as adhesives or sealants for application to 
a substrate is disclosed. It uses an Archimedian screw 
pump having a stator formed with a spiral cavity there 
through, and a spiral rotor which is driven by a variable 
speed drive motor. The stator has a nozzle attached to 
its outlet end, the inlet end thereof being in ?uid com 
munication with a reservoir for the material. The dis~ 
penser system is adapted for use in combination with a 
robotic system so that the nozzle is manipulated 
thereby. The rotational speed of the drive motor is 
controlled in response to a signal representative of a ' 
nozzle velocity so that the nozzle can apply a ribbon of 
the material with a ?xed width to the substrate despite 
nozzle velocity variations. When the nozzle is about to 
come to a stop, the drive motor is rotated in a reverse 
direction so as to cause the nozzle to stop discharging 
the material instantly. 

8 Claims, 2 Drawing Sheets 
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METERING DISPENSER WITH SCREW PUMP 

CROSS REFERENCE TO RELATED APPLICA 
TION 

This application is a continuation-in-part application 
of application Ser. No. 07/045,019, ?led Apr. 30, 1987, 
and now abandoned. 

BACKGROUND OF THE INVENTION 

The present invention relates to metering dispensers 
and, more particularly, to an improved dispensing sys 
tem which is adapted for use in combination with a 
robot in which a ribbon of high viscosity, high concen 
tration material such as adhesives or sealants can be 
applied continuously or intermittently to a substrate 
along a predetermined path. 

In FIG. 1, the prior art dispensing system includes a 
dispensing apparatus 10, a material supply means such 
as a pressurized tank 12 for holding the material to be 
applied or dispensed, and a pressurized air tank 14. The 
dispensing apparatus 10 includes a pneumatically opera 
ble valve (not shown) and a nozzle 18 connected 
thereto. The material to be applied is pumped through a 
conduit 20 to the dispensing apparatus 10 and the open 
ing of the valve is adjusted by varying the pressure from 
the air tank 14 so as to maintain the material ?ow at an 
appropriate level. _ 

The foregoing arrangement has a number of disad 
vantages, as follows: 

(l) The ?ow rate of material from the dispenser noz 
zle is not necessarily proportional to the opening of the 
valve. Thus the dispenser cannot provide a precise con 
trol of the discharge rate; 

(2) Bending or elongation of the conduit connecting 
the pressurised material supply tank and the dispensing 
apparatus as it moves, will cause an undesirable error or 
deviation from a predetermined discharge rate; 

(3) Re?lling the supply tank will necessitate interrup 
tion of the dispersion operation, which inconveniences 
the operator and reduces the ef?ciency of operation; 

(4) When the dispensing apparatus is employed in 
combination with a robotic system, the material pattern 
width tends to vary and sometimes increase abruptly as 
the robot moves, since the robot velocity varies during 
initial start-up, immediately before making stops and 
when cornering; and 

(5) When it is desired to interrupt the dispersion oper 
ation, the dispensing apparatus cannot instantly stop 
discharging the material from the nozzle despite a rapid 
closure of the valve. 

BRIEF SUMMARY OF THE INVENTION 

It is a general object of the invention to provide an 
improved dispensing system which permits a precise 
and quick control of the material ?ow rate from the 
nozzle, and which, when combined with a robotic sys 
tem, enables an appropriate adjustment of the discharge 
rate in accordance with the velocity of the nozzle to 
provide a ribbon of the material with a ?xed or variable 
width. 

Accordingly, the present invention resides in a dis 
pensing system for dispensing a controlled quantity of 
relatively viscous material for application to a substrate, 
comprising: reservoir means for holding dispensable 
materials; nozzle means; a screw pump having an inlet 
port communicating with said reservoir means and an 
outlet port connected to said nozzle means, said screw 
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2 
pump comprising a stator formed with a spiral cavity 
and a spiral rotor rotatably disposed within said cavity; 
a variable speed type drive motor having its drive shaft 
connected to the rotor of said screw pump; ?rst sensor 
means for sensing the velocity of said nozzle means and 
providing a ?rst signal representative of the nozzle 
speed; and control means responsive to said ?rst signal 
for controlling the rotational speed of said drive motor 
is accordance with the nozzle velocity whereby the 
nozzle delivers a controlled quantity of the material for 
application to the substrate. 

With this arrangement, it is possible to deliver a ?xed 
quantity of the material for application to the substrate 
by adjusting the material flow rate through the nozzle 
in accordance with the velocity of the nozzle, so that 
the rotational speed of the variable speed drive motor is 
always proportional to the nozzle velocity. Accord 
ingly, where the system is employed in combination 
with a robotic system, the dispensing system can apply 
a ribbon of the material having a ?xed width along a 
predetermined path on the substrate. The present dis 
pensing system provides the additional distinct advan 
tage that it can stop discharging the material in a com 
plete and abrupt manner by rotating the servo motor in 
a reverse direction when the nozzle is about to come to 
a stop. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The invention will be better understood from the 
following detailed description of preferred embodi 
ments of the invention, when taken in conjunction with 
the accompanying drawings, wherein: 
FIG. 1 is a schematic representation of the prior art 

dispensing system incorporating a pressurized material 
supply tank; 
FIG. 2 is a schematic representation of a dispensing 

system in accordance with a ?rst embodiment of the 
present invention, showing the dispenser proper in sec 
tion; » 

FIG. 3 is a schematic representation of a robotic 
dispensing system incorporating the dispenser shown in 
FIG. 2; 
FIG. 4 is a view similar to FIG. 2, showing a second 

embodiment of the present invention; and 
FIG. 5 is a schematic representation of a robotic 

dispensing system incorporating the dispenser shown in 
FIG. 4. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

In FIG. 2, there is illustrated a'dispensing system as 
constructed in accordance with a ?rst embodiment of 
the invention. The system includes a dispenser 30 com 
prising a body 32 which is comprised of a cylindrical 
upper portion 34 and an inverted frusto-conical lower 
portion 36. The cylindrical upper portion 34 has an 
open upper end 38 and an open lower end which is 
integrally secured to the upper open end of the body‘s 
lower portion. The lower portion 36 also has an open 
lower end. 
Attached to the open lower end of the lower portion 

36 is a screw pump 40 which may comprise, for exam 
ple, a conventional eccentric Archimedian screw pump 
of rotary displacement type as disclosed in Tuneo Ono 
et al. US. Pat. No. 4,591,322. As shown, the pump 
assembly includes a stator 42 formed of elastic material 
such as rubber and having a cavity in the shape of a 
spiral female thread. The stator 42'has an upper inlet 
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end 44 and a lower outlet end 46. A nozzle 48 is re 
ceived on the lower outlet end 46 of the stator 42. Noz 
zles of various kinds can be used interchangeably de 
pending upon the properties of materials to be applied 
or the con?guration of a substrate or workpiece to 
which the material is applied. 
The screw pump 40 also includes a rotor 50 which is 

in the shape of a spiral male thread and which is in 
rotatable engagement within the stator‘s female thread. 
The spiral rotor 50 is generally circular in cross section 
and has a pitch which is one-half as large as that of the 
stator’s spiral cavity. The upper end of the spiral rotor 
50 is eccentrically and ?exibly connected to a rod 52 
which may be a conventional ?exible shaft which in 
turn is connected at its upper end to the drive shaft 54 of 
a drive motor 56. 

The drive motor 56 may comprise a conventional 
variable speed type servo motor and includes a housing 
60 which is mounted to a motor support 62. The motor 
support 62 is integrally secured to the upper end of the 
body 32. The body serves as a tank for holding the 
material to be applied and has an inlet opening 64 de 
?ned by the motor support 62 and the upper, peripheral 
end of the body 32. Provided on the motor housing 60 
is a rotary encoder 66 for sensing the rotational speed of 
the drive motor 56 and providing an electric signal 
representative thereof. The motor speed representative 
signal is supplied from the rotary encoder to a servo 
ampli?er 68 by way of a line 69 and in response to the 
electric signal, the ampli?er 68 sends a control signal to 
the servo motor 56 through another line 70. 

In operation, the body 32 is ?rst ?lled with the mate 
rial to be applied via the inlet opening 64. The servo 
motor 56 is then activated to rotate the drive shaft 54 at 
a predetermined speed. This will cause a rotation of the 
rotor 50 within the spiral cavity of the stator 42 so that 
the material to be applied is sucked into the cavity 
through the inlet end 44 and discharged to a substrate 
(not shown) through the nozzle 48. 
FIG. 3 illustrates a typical example of how the pres 

ent dispensing system is employed in combination with 
a robotic system. The dispensing system is adapted to 
deliver a ?xed or variable measured quantity of a high 
viscosity, high concentration material such as adhesives 
or sealants for application to a substrate or workpiece 
71. The workpiece is positioned within the work enve 
lope of the robotic system and can be placed into posi 
tion by a conveyor means or the like. The robotic sys 
tem includes a main column 72 which is secured to the 
work area by means of a base member 74. The robotic 
system also includes a ?rst arm 76 rotatably and pivot 
ally mounted with respect to the base member 74 and a 
second arm 78 rotatably mounted about one end of the 
?rst arm 76. The ?rst and second arms are indepen 
dently rotatable by the action of drive means 80 and 82, 
respectively, in response to commands from a prepro 
grammed robotic controller (not shown). As shown, the 
present dispensing system is ?xedly attached to the 
cantilevered end of the second arm 78 for manipulation 
thereby. 
The present dispensing system is manipulated 

through independent control of the ?rst and second 
arms 76 and- 78 in such a manner that the nozzle 48 
follows a predetermined path on the workpiece 71 for 
application of the material thereto. During such manip 
ulation, it will be appreciated that the nozzle 48 has a 
tendency to vary its velocity as it moves along the pre 
determined path, because the path usually comprises a 
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combination of linear and curved portions. The robotic 
controller serves to generate and feed commands to‘ the 
drive means 80 and 82 for the ?rst and second arms 76 
and 78, respectively. Accordingly, the velocity of the 
nozzle 48 can be determined based on such commands 
from the robotic controller. In this embodiment, the 
robotic controller has the additional function of calcu 
lating the nozzle velocity and providing an electric 
signal representative thereof to the servo ampli?er 68. 
By so doing, the dispensing system can deliver a desired 
quantity of the material with high accuracy and apply 
the material to the workpiece along the predetermined 
path. The rotary encoder 66 provides a feedback of the 
sensed motor speed to the servo ampli?er to check if the 
speed is equal to the command velocity of the nozzle 
from the robotic controller. 
FIG. 4 is a schematic view showing a second embodi 

ment of the dispensing system according to the present 
invention. In this ?gure, like reference numerals desig 
nate like components or parts in the embodiment of 
FIG. 2. This embodiment differs from the ?rst embodi 
ment in that the body 32 comprises a straight cylinder of 
a diameter smaller than that of the former embodiment 
and that the motor support 62 completely covers the 
open upper end of the body 32 and has an inlet opening 
90 into which a conduit 92 connecting the dispenser and 
a material supply tank 94 extends sealingly. The dis 
pensing system in this embodiment provides the distinct 
advantage over the ?rst one that it can apply the mate 
rial at various angles to a substrate and even to an over 
head surface without fear of the material spilling from 
the body, as the dispenser is completely of the closed 
type. FIG. 5 is a schematic view showing the manner in 
which the dispensing system in the second embodiment 
is incorporated into a conventional robotic system. In 
this ?gure also, like reference numerals indicate like 
components or parts in the embodiment of FIGS. 2 and 
4. 

The dispensing system of the present invention pro 
vides several unique advantages over the apparatuses 
heretofore available: 

(1) The use of an eccentric Archimedian screw pump 
to control the material flow rate in place of an outlet 
valve in the prior art systems provides a materials sup 
ply system capable of precise and quick control of the 
material to be applied, as the rotational speed of the 
rotor of the screw pump is controlled by a variable 
speed type servo motor. Particularly, when employed 
in combination with a robotic system, the present dis 
pensing system can always deliver a ?xed quantity of 
the material for application to a workpiece despite noz 
zle speed variations. ' 

(2) The present dispensing system can apply a ribbon 
of material having a ?xed width to a substrate by deliv‘ 
ering a ?xed amount of the material from the nozzle, as 
described above. The pattern width of the ribbon can be 
varied as desired while maintaining the robot velocity at 
a constant speed. 

(3) There are no restrictions in the passage of material 
from a material supply tank to the discharge nozzle that 
constrict the flow of the material as done by conven 
tional valves in the prior art systems. This will allow the 
use of latex or synthetic resin materials as the material to 
be applied, without affecting the properties thereof. 

(4) By rotating the servo motor in a reverse direction 
when stopping the dispersion operation, it is possible to 
completely and instantly stop the nozzle from discharg~ 
ing material in a manner not to cause dripping. 
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(5) The present dispensing system may ?nd utility in 
other applications where it can be used to ?ll a number 
of containers with a ?xed amount of material other than 
adhesives or sealants. 
The high viscosity material metered may be, as noted 

above, adhesive or sealants with a centipoise value (cp) 
of 100,000 to 1,500,000, respectively. Other materials 
which can be metered have lower centipoise values. 
For example heavy oil and automotive engine oil hav 
ing a 10,000 cp. 
Numerous features and advantages of the invention 

have been set forth in the foregoing description, to 
gether with details of structure and function of the 
invention. The disclosure, however, is illustrative only, 
and changes may be made in detail without deviating 
from the true scope of the invention. 
What is claimed is: 
1. The combination of a dispensing system for dis 

pensing a controlled quantity of a high viscosity mate 
rial for application to a substrate, and a robotic system 
used therewith, comprising: 

reservoir means for holding the high viscosity mate 
rial; 

nozzle means adapted to be manipulated by the ro 
botic system in response to commands generated 
thereby; 

a screw pump having an inlet port communicating 
with said reservoir means and _an outlet port con 
nected to said nozzle means, said screw pump com~ 
prising a stator formed with a spiral cavity and a 
sprial rotor rotatably disposed within said cavity; 

a variable speed type drive motor having its drive 
shaft connected to the rotor of said screw pump; 

means responsive to said commands for determing 
the velocity of said nozzle means and providing a 
?rst signal representative of the velocity of the 
nozzle means; 

sensor means for sensing the rotational speed 'of said 
drive motor and providing a second signal repre 
sentative of the motor speed; 
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means responsive to said ?rst signal for providing a 
third signal representative of a desired motor 
speed; and 

means responsive to said second and third signals for 
providing a motor drive signal supplied to said 
drive motor, whereby the nozzle means delivers a 
controlled quantity of the high viscosity material as 
it moves over the substrate. ~ 

2. The combination as set forth in claim 1 wherein the 
rotational speed of said drive motor is controlled to be 
proportional to the velocity of the nozzle so that said 
nozzle means delivers a ?xed quantity of the high vis 
cosity material despite variations in the velocity of the 
nozzle means. 

3. The combination as set forth in claim 1 further 
comprising means for rotating said drive motor in a 
reverse direciton when said nozzle means is about to 
come to a stop. 

4. The combination as set forth in claim 1 wherein the 
cavity of said screw pump stator is generally oval in 
cross section, said pump rotor is generally circular in 
cross section, the pitch of said spiral rotor being % of 
that of said spiral stator cavity, said pump drive shaft 
being ?exibly connected to said drive motor. 

5. The combination as set forth in claim 1 wherein 
said reservoir means comprises a generally cylindrical 
body having an inlet port open to the atmosphere, 
through which the high viscosity material is ?lled into 
said body. 

6. The combination as set forth in claim 1 wherein 
said reservoir means comprises a generally cylindrical 
body having an inlet port connected to a conduit lead 
ing to a storage means for holding the high viscosity 
material, said body, conduit and storage means forming 
a closed system. ' 

7. The combination as set forth in claim 1 wherein the 
high viscosity material has a value of at least 10,000 cp. 

8. The combination as set forth in claim 1 wherein the 
high viscosity material comprises adhesives and sealants 
having a value of 100,000 cp and 1,500,000 cp, respec 
tively. 


